can be considered as those peculiar with relatively lowest well-being.
INTRODUCTION
Welfare, well-being, and happiness are issues of crucial importance for both individual and society as a whole. Furthermore, all these phenomena, united under the umbrella of the quality of life, constitute a basis for sustainable development of the aforementioned subjects. Pigou (1920) launched the concept of welfare state. In addition, so called welfare state offers a way to avoid the shortcomings of the liberal market economy identified by Marxists (Gilpin, 2001) . It is therefore important to quantify performance and progress made by certain states, regions, communities, social groups, and individuals in improving their quality of life (Pukeliene, Starkauskiene, 2011) .
The measurements of quality of life began in 1960s (Pukeliene, Starkauskiene, 2011; Janušauskaitė, 2008) . Indeed, the initial insights into the issue were mainly mono-criteria ones and took such indicators as gross domestic product (GDP) per capita as their basis. Such an outlook, however, appeared to be quite an inconsistent one, for it pays attention solely to economic welfare and under certain circumstances can even mistakenly identify processes of 1 Lithuanian Institute of Agrarian Economics, V. Kudirkos str. 18, 2 Mykolas Romeris University, Valakupių str. 5, LT-10101 Vilnius, E-mail: a.balezentis@gmail.com societal development. The need for multi-dimensional assessment of quality of life is widely acknowledged in recent studies (Pukeliene, Starkauskiene, 2011; D'Acci, 2010; Fleurbaey, 2009; Ginevičius, Podvezko, 2009; Brauers, Ginevičius, 2009; Janušauskaitė, 2008; Ray, 2008) . Hence, the aim of study is to offer a new framework for multi-criteria assessment as well as international comparison of objective well-being. The object of this study is the European Union (EU) Member States. The research period with some exclusion covers data of year 2009.
The branch of operational research, namely multi-objective decision making (MODM) offers a variety of scientific methods suitable for tackling multi-dimensional comparisons. Indeed, Roy (1996) put the following classification of MODM problems: 1) α choosing problem -choosing the best alternative; 2) β sorting problem -classifying alternatives into relatively homogenous groups; 3) γ ranking problem -ranking alternatives from best to worst; 4) δ describing problem -describing alternatives in terms of their peculiarities and features. In our study we will apply MULTIMOORA method for multi-criteria assessment of well-being in the EU Member States. Zavadskas and Turskis (2011) presented an overview of MODM methods.
The Multi-Objective Optimization by Ratio Analysis (MOORA) method was offered by Brauers and Zavadskas (2006) . Subsequently, these authors further developed the method (Brauers, Zavadskas, 2010) thus presenting the MULTIMOORA (MOORA plus the full multiplicative form). Numerous examples of application of MULTIMOORA are present. The MULTIMOORA, for instance, was applied in regional development studies, both at national (Brauers, Ginevičius, 2009 and international (Baležentis et al. 2010 Baležentis, Baležentis, 2011b) levels. The theory of dominance (Brauers and Zavadskas, 2011) enables to summarize the ranks obtained from different parts of MULTI-MOORA. Moreover, the MULTIMOORA has been updated with fuzzy number theory and 2-tuple linguistic representation (Baležentis, Baležentis, 2011a) .
The article is organized as follows. Section 2 discusses welfare and well-being themselves. The following Section 3 presents MODM methods and MULTIMOORA. Finally, the international comparison of well-being is presented in Section 4.
WELL-BEING AND MEASUREMENT THEREOF
In the well-being economy, each individual would have to feel good concerning material wealth, entrance to the most essential free goods like water supply, health, life expectancy at birth, education, all kind of security and concerning the environment. With other words, multiple objectives have to be fulfilled.
Well-being "tout court" concerns the well-being of the actual generation. Sustainable or Durable Development means well-being not only for the actual generation but also for the future generations. Indeed: development indicates time, for instance Developing Countries means developing over time. After the dictionary sustainable means capable of being maintained. In this way the Kyoto agreement is sustainable development accentuated mainly on CO2 emissions. The following Fig. 1 depicts the relationships between these concepts. The first attempts to perform international comparison of well-being were initiated by United Nations (UNDP, 1990; . More specifically, United Nations Development Programme is aimed at preparing and maintaining methodology for such indicators as Human Development Index (HDI), Human Poverty Index (HPI) and Gender-related Development Index (GDI). HDI is based on such indicators as adult literacy rate, GDP per capita, life expectancy at birth, education level. There are two types of poverty index: HPI-1 for developing countries and HPI-2 for OECD countries. HPI-1 is based on such indicators as probability of not surviving to age 40, adult illiteracy rate, population not using an improved water source and population below income poverty line. HPI-2 is estimated according to indicators of probability of not surviving to age 60, people lacking functional literacy skills, long-term unemployment, and population living below 50% of median income. GDI is estimated by dissolving above mentioned indexes by gender. Physical Quality of Life Index (PQLI) can also be used for international comparison (Ray, 2008) . PQLI is based on illiteracy rate, infant mortality rate and life expectancy.
At the EU level, the initiative Beyond GDP was launched in 2007 (European Commission, 2007) aimed at research into estimations of well-being. The need for multi-dimensional measurements of well-being was stressed once again in report of group chaired by J. E. Stiglitz (Stiglitz et al., 2009) . More specifically, the latter commission concluded that at least the following well-being dimensions should be considered simultaneously:
 Material living standards (income, consumption and wealth);  Health;  Education;  Personal activities including work;  Political voice and governance;  Social connections and relationships;  Environment (present and future conditions);  Insecurity, of an economic as well as a physical nature. Considering the aforementioned findings, one can define the two main issues of wellbeing measurement, namely creation of appropriate indicator system and choice of appropriate aggregation method. The following section, therefore, deals with the former issue.
Well-being is a multi-dimensional phenomenon; hence the appropriate indicator system should be capable to identify the most important underlying processes influencing well-being. For our research we have established the indicator system of twelve indicators identifying various dimensions of well-being. The data from EUROSTAT, European Environmental Agency, and World Health Organization databases mainly covering years 2008-2009 were used for analysis.
The following Table 1 summarizes indicator system for well-being assessment. As one can note, these indicators are expressed in different units, hence the application of multiobjective optimization methods becomes important. The last column of Table 1 indicates the direction of optimization of each criterion where max means that the higher value of indicator is preferable, whereas min stands for the opposite. Median equivalised net income can be considered as one of the main indicators defining annual earnings and thus welfare of citizens and the whole nation. Indeed, median income is more robust indicator than average income, for the former is likely to be less impacted by exclusions. Furthermore, equivalisation of income takes into account the number of members of certain household and therefore enables to assess income distribution among breadwinners and their dependants. Similarly, unemployment rate identifies both economic and social situation in certain state, for unemployment is related to increased need in social support (e. g. transfer payments) as well as in increase of social problems (e. g. criminal offences).
Rate of net migration resembles attitude of inhabitants as well as foreigners towards overall situation in certain state: the higher the rate, the higher level of societal well-being is achieved. Total fertility rate is interrelated with materialism-based happiness and life satisfaction (Li et al., 2011) . It can be assumed that lower life satisfaction leads to increase in materialism and, therefore, weaker desire to have children (i. e. lower total fertility rate). In addition, higher physicians' density leads to more intensive health care. As a result, values of the next investigated indicator, namely life expectancy at birth, might increase. As Schultz (1981) argued, the increased life expectancy would result in higher amount of value-added generated by inhabitants and make them eager to invest into improvements of their health, education etc.
Criminal offences cover homicide, violent crime, robbery, domestic burglary, motor vehicle theft, and drug trafficking. Obviously, higher number of such misdemeanors somehow limits well-being. Participation rates in education are expressed as a percentage of 15-24 year old population enrolled in any sort of educational institutions. The higher rate of participation in educations leads to increased quality of population (or human capital) and thus higher well-being in the future 4 4 Cunado and Perez de Gracia (2011) reported that education impacts happiness both directly and indirectly.
Firstly, indirect effect means increased earnings gained after respective improvement of qualification. Secondly, direct effect stands for some sort of self-realization and self-confidence raised due to the acquired knowledge. Moreover, it was revealed that the direct impact of education on happiness does not depend of the level of education (primary, secondary or tertiary).
. Total expenditures on social protection quantify the stability of wel-fare in the society, for persons living in societies with more intensive social support are less likely to fall in panic in case of unemployment of after becoming socially vulnerable in other way. Voter turnout identifies political participation (Segre et al., 2011) , and, to some extent, overall satisfaction with current politics 5
MODM METHODS AND MULTIMOORA
. Overcrowding rate is defined as the percentage of the population living in an overcrowded household. A person is considered as living in an overcrowded household if the household does not have at its disposal a minimum of rooms determined by number of household dwellers. Finally, GHG emission identifies environmental pollution. To cap it all, the proposed indicator system identifies various aspects of wellbeing and thus can be applied for international comparison. Belton and Stewart (2002) defined the three broad categories of MODM methods (Løken 2007) : 1) value measurement models; 2) goal, aspiration, and reference level models; 3) outranking models (the French school). A more detailed overview of MODM methods is presented by Guitouni and Martel (1998) and Zavadskas and Turskis (2011) .
Value measurement methods are, for instance, SAW (Simple Additive Weighing) introduced by MacCrimmon (1968) and Analytic Hierarchy Process (AHP) was proposed by Saaty (1980 Saaty ( , 1997 .
The reference level approach is applied in such methods as TOPSIS, COPRAS, VI-KOR, MOORA, and ARAS. Technique for the Order Preference by Similarity to Ideal Solution (TOPSIS) was introduced by Hwang and Yoon (1981) and modified by applying grey numbers (Lin et al. 2008) , fuzzy numbers (Wang et al. 2003) or Mahalanobis distance (Antuchevičienė et al. 2010) . Method of Complex Proportional Assessment (COPRAS) (Zavadskas et al. 1994) was improved by applying grey number technique (Zavadskas et al. 2008a (Zavadskas et al. , 2008b as well as fuzzy numbers (Zavadskas and Antucheviciene 2007) , and used in many studies (Ginevičius and Podvezko 2009; Zavadskas et al. 2009a ). VIKOR method is based on linear normalization Tzeng 2002, 2004) . Cevikcan et al. (2009) discussed application of fuzzy VIKOR method. Multi-Objective Optimization by Ratio Analysis (MOORA) method was offered by Brauers and Zavadskas (2006) on the basis of previous researches. This method was further developed (Brauers and Zavadskas 2010) and became MULTIMOORA (MOORA plus the full multiplicative form). New Additive Ratio Assessment (ARAS) method was introduced by Zavadskas and Turskis (2010) and subsequently extended into fuzzy environment .
ELECTRE (Roy 1968; Ulubeyli and Kazaz 2009; Xidonas et al. 2009 ), NAIADE , Munda 1995 , 2005 , PROMETHEE (Brans and Mareschal 1992; Behzadian et al. 2010; Podvezko and Podviezko 2010) are families of MODM methods based on outranking preferences.
In this study we will apply the MULTIMOORA method which encompasses value measurement as well as reference level methods. In his book of 2004 Brauers (Brauers 2004a) described the three parts of MULTIMOORA, namely the Ratio System Approach, the Reference Point Approach (but still based on scores), and the Full Multiplicative Form. Some time later but also in 2004 (Brauers, 2004b) he switched over to a Reference Approach with instead of scores uses the ratios found in the Ratio System Approach. In this way dimensionless measures were obtained. Later on this combination was called MOORA by Brauers and Zavadskas (2006 alternatives -European Union Member States. MOORA method consists of two parts: the ratio system and the reference point approach.
The Ratio System of MOORA. Ratio system defines data normalization by comparing alternative of an objective to all values of the objective: 
Finally, the outcomes per alternative are ranked in an ascending order. The Full Multiplicative Form and MULTIMOORA. The Full Multiplicative Form method embodies maximization as well as minimization of purely multiplicative utility function. Overall utility of the i-th alternative can be expressed as a dimensionless number: Thus MULTIMOORA summarizes MOORA (i. e. Ratio System and Reference point) and the Full Multiplicative Form. Ameliorated Nominal Group and Delphi techniques can also be used to reduce remaining subjectivity (Brauers and Zavadskas, 2010) . The theory of dominance (Brauers and Zavadskas, 2011) enables to classify the ranks obtained from the different parts of MULTIMOORA.
COMPARISON OF WELL-BEING IN EU MEMBER STATES
The international comparison of well-being was performed on a basis of indicator system defines in Section 2 ( Table 1) . The MULTIMOORA method, discussed in Section 3, was applied for the analysis. This section presents the results with special focus on the three Baltic States, namely Latvia, Lithuania, and Estonia.
The initial data are summarized in Table 2 . It concerns 2008 or 2009 after the availability of the data. As one can see, the indicator of migration was peculiar with negative as well as zero values. Indeed, these values would distort results of the Full Multiplicative Form. Therefore, they are transformed to positive numbers by applying the shifting constant b j ' ij x to each j-th criterion having at least one negative value :
where ' min 0.001
Hence, Eq. 5 was applied for migration indicator. The latter computation enabled to avoid both negative and zero values and thus perform ranking according to all three parts of MULTIMOORA. The data were normalized by employing Eq. 1 and thus turned into dimensionless numbers. Consequently, Eq. 2 was applied in order to rank the states according to the Ratio System. In addition, EU Member States were ranked with respect to the Reference Point approach (Eq. 3). Furthermore, the deviations from Maximal Objective Reference Point were used to identify strengths and weaknesses of the three Baltic States (Fig. 3) . Finally, Eq. 4 was applied in order to rank the countries according the Full Multiplicative Form. The theory of dominance (Brauers, Zavadskas 2011 ) was applied to summarize the three ranks provided by respective parts of MULTIMOORA into single final rank. The results are presented in Table 3 . As it was mentioned above, Fig. 3 presents comparison of separate well-being indicators for the three Baltic States, namely Estonia, Latvia, and Lithuania. Larger deviation from Maximal Objective Reference Point means that certain state is peculiar with relatively low value of respective indicator (and vice versa for indicators to be minimized). The Baltic States are close to the maximal values in the EU according to participation rate in education and total fertility rate. This suggests that appropriate management of education systems in the region could turn it into competitive, high-technology production oriented hub. In addition, social support could sustain high fertility rates and thus mitigate further demographic problems. Although life expectancy indicator exhibits relative closeness to the maximum in the EU, it is mainly caused by narrow range of its values across EU countries. Indeed, Estonia, Latvia, and Estonia with life expectancy of 75, 72, and 73 years, respectively, have still much to achieve in order to reach 82 years for Italy and Spain. Noteworthy, physicians' density in the region is mediocre and this, alongside with other factors, can be considered as a cause of shorter life expectancy. The three Baltic States are also peculiar with relatively low rates of criminal offences. The low values of median net income and expenditures on social protection indicate poor economic performance. As a result higher levels of unemployment and overcrowding are observed in the three Baltic States. Finally, Latvia is peculiar with the lowest GHG emissions, whereas Estonia exhibits a higher rate. The Baltic States, hence, could cooperate in developing their energetic sectors and promoting renewable energy. Table 2 . Initial data for assessment of well-being in the EU Member States, 2008 States, -2009 The final ranking is given in the last column of Table 3 . It is possible to define the three relative groups of EU Member States: Group 1 consisting of states attributed with ranks 1 to 9, Group 2 encompassing those with ranks 10-18, and Group 3 for the remaining states. According to our research, Group 1 consisted of Ireland, the Netherlands, Denmark, Austria, France, Cyprus, Finland, Germany, and Belgium. Thus, Ireland has achieved the highest level of well-being (as of 2009). Indeed, such rankings as Quality-of-life index (Economist Intelligence Unit 2005) and HDI (UNDP 2010) also place Ireland at the top of the EU Member States. In the later years Ireland will certainly loose its first rank given its financial breakdown.
The Group 2 consists of Malta, Luxembourg, Italy, United Kingdom, Greece, Spain, Sweden, and Portugal. As one can note in this group there are many states experiencing serious fiscal crises, e. g. Greece, Italy, Portugal. Hence it is likely that some changes will occur in this group of states.
Finally, the Group 3 encompasses relatively least advanced EU Member States, namely Czech Republic, Lithuania, Slovakia, Bulgaria, Poland, Hungary, Estonia, Latvia, and Romania. We can notice Estonia, Latvia, and Lithuania in this group with the latter being the most advanced one.
The results of suchlike studies could be successfully integrated in the further researches. For instance, the wider comparison of EU Member States, G-20 countries, BRICs, CIVETS (or the new BRICs) would provide us with some additional insights on the trends of wellbeing and thus possible shifts in migration. Moreover, integrated assessment of well-being and economic, ecological, or energetic performance (Cravioto et al. 2011 ) of certain states would also provide with a comprehensive overview of socio-economic development there.
CONCLUSION
In our study we proposed a model for the objective societal well-being. It was applied for international comparison of the EU Member States. Ireland, the Netherlands, Denmark, Austria, France, Cyprus, Finland, Germany, and Belgium have achieved the highest level of well-being. In the middle we find Malta, Luxembourg, Italy, United Kingdom, Greece, Spain, Sweden, and Portugal. At the other end of the spectrum, Czech Republic, Lithuania, Slovakia, Bulgaria, Poland, Hungary, Estonia, Latvia, and Romania can be considered as those with relatively lowest well-being. Nevertheless some reservations have to be made for the years studied namely the recession years [2008] [2009] . Afterwards the outcome of this recession will certainly influence the position of Ireland, Italy, Portugal Spain and Greece. However, no more recent data were available during the preparation of the study.
The discovery and application of an appropriate method, nevertheless, is more valuable than the availability of data, as a general application is made possible. This method is MUL-TIMOORA, a method that enclose MOORA (i. e. Ratio System and Reference Point) and the Full Multiplicative Form. The advantage of this composed approach is that the composing parts control each other and that all parts are based on dimensionless measures and in this way are escaping from the choice of subjective weights.
